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Abstract of JP2003069076 
PROBLEM TO BE SOLVED: To provide a ZnO 
semiconductor light emitting device of Mgx Zn1 -x O 
oxide (0<=x<=1) whose active layer can be surely 
formed with high quality and furthermore a blue light 
emitting device. SOLUTION: In a double-hetero light 
emitting layer unit 10, a ZnO semiconductor active 
layer 4 is formed of ZnO semiconductor which 
contains ZnO as a main component including Se or 
Te, by which Se or Te of the same family can be 
introduced into oxygen -deficient sites in ZnO crystal 
in a process of forming the active layer 4, and the 
active layer 4 can be improved in crystallinity. When 
Te or Se is introduced, light emitted from the active 
layer 4 is shifted to be longer in wavelength than an 
active layer formed of ZnO whose band gap energy 
is located on the side of light shorter in wavelength 
than blue light, which can be contributed to the 
realization of a blue light emitting device of high 
luminous efficiency. 
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Abstract of US20041 04392 

In a first invention, a p-type MgxZnl -xO-type layer is grown based on a metal organic vapor-phase epitaxy process I 
supplying organometallic gases which serves as a metal source, an oxygen component source gas and a p-type 
dopant gas into a reaction vessel. During and/or after completion of the growth of the p-type MgxZnl -xO-type layer, 
the MgxZnl -xO-type thereof is annealed in an oxygen-containing atmosphere. This is successful in forming the laye 
of p-type oxide in a highly reproducible and stable manner for use in light emitting device having the layer of p-type 
oxide of Zn and Mg. In a second invention, a semiconductor layer which composes the light emitting layer portion is 
grown by introducing source gases in a reaction vessel having the substrate housed therein, and by depositing a 
semiconductor material produced by chemical reactions of the source gas on the main surface of the substrate. A 
vapor-phase epitaxy process of the semiconductor layer is proceed while irradiating ultraviolet light to the main 
surface of the substrate and the source gases. This is successful in sharply enhancing reaction efficiency of the 
source gases when the semiconductor layer for composing the light emitting layer portion is formed by a vapor-phas 
epitaxy process, and in readily obtaining the semiconductor layer having only a less amount of crystal defects. In a 
third invention, a buffer layer having at least an MgaZn1-aO-type oxide layer on the contact side with the light emittir 
layer portion is grown on the substrate, and the light emitting layer portion is grown on the buffer layer. The buffer 
layer is oriented so as to align the c-axis thereof to the thickness-wise direction, and is obtained by forming a metal 
monoatomic layer on the substrate based on the atomic layer epitaxy, and then by growing residual oxygen atom 
layers and the metal atom layers. This is successful in obtaining the light emitting portion with an excellent quality. Ir 
a fourth invention, a ZnO-base semiconductor active layer included in a double heterostructured, light emitting layer 
portion is formed using a ZnO-base semiconductor mainly composed of ZnO containing Se or Te, so as to introduce 
Se or Te, the elements in the same Group with oxygen, into oxygen deficiency sites in the ZnO crystal possibly 
produced during the formation process of the active layer, to thereby improve crystallinity of the active layer. 
Introduction of Se or Te shifts the emission wavelength obtainable from the active layer towards longer wavelength 
regions as compared with the active layer composed of ZnO having a band gap energy causative of shorter 
wavelength light than blue light. This is contributive to realization of blue-light emitting devices. 
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[ISJS] Mg,Zn,-,OSHffl(Oix^l) 

T, ZnO*¥aw*igtt»4*. Se£>L<«Te£$ 
t? Z n O ££ft<t IfcZn OmmmtkJ: <0 Bf&? & C <b 
■C. rSttlf 4 ©^fiJB18Cc*rt* 5Zn Ott&OEtiRKSl 
LfclM HCBI!S"C*4S efeO<«Te*»A-r*C 
itfpjfc&ifci), rStt@4©JS H 114?:[Sj±S#.5Ci3&i 
-C*6 0 SetL<t*Te^A-r-SCi-C, 

ZnOiOffittS^Jf^Ufcti^tcJt^r. «ttJ14J; 
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[m$8 1 ] ¥&tm&& ^;^f attig£wr s i 

<bfc{C. ftl^SfciO*^ v KJliOftSHUfB^A*^ 
■?o«Kt{c*»(,»'C. MfBftttJfB. I I«OT*4Zni 
U Vlj^TcS^rOi, SeSfciJTeiLfcl I -V 

li, Mg,Zn,.,0 (tctdU. O^x^ 1 ) SSI&fb 
*«t D»HI3 tir ft & C & 4#mi f 5Zn 

[W#*2] ffiBriffllB, ZnO<fc<3Jf*Ji£3tiS£ 
JftHC. ZnSefel/<BZnTe«fcOJ|gJ«3tl4BI» 
*s. W*#faCc#iRl/r*»3ftr&S£»«S£3ti 
SC £**S*£TSSII#il 1 IBi£©Z n OJR*i»tME36 

C3»*B3] ttSBMtt. BtflBrSttJlo-^ltJilT 
©Slilisr & SCiMit Sf»*^ 2 fatS© ZnO 

[IM9I4] ffiiirvv FJBB. ZnO<fct)JIM3ti 
TftSC i^mfr^lt*^ 1 fB«g©Z n OJR^# 

[^©ffrNBftiSBjn 
[000 1 ] 

itSfrF-. 4*K«&36©IMe«:a0A:ZnO3R*i»fl^636 
[0 0 0 2 ] 

[fiE*©8ffi] jfi¥. «felKfe*SnJtgftfl36^-?tC>lt-r 

• MISB^KfTftfetir Siatcftr) , 

A 1 Ga I nN»tt»*ffl(,»fc,«fe«36*^-36«*3I(y 
ri,>-2). bfrLWh, A 1 Ga I n N^tmBitlxW 
f^IWSGa 4 I n ft Sfcib. n 

r$J«©«*>£BE»##5C££ftS„ ?CT, A 
1 G a I nNSMsmeM'Htfc^T. »Mg, Zn 
,-,O(0^x^l: KJT. mfCMgZnOifeie-r 

(#g8¥ 1 1 - 1 6 8 2 6 2 *> L, < B. If 

^T-frJIfehK:, MgZnOSHtM^nib'* 
*WJWSS3ltft:ft5BR-?' 0 0 1 -445 0 

0#dHR) **ft*3*rCOS. C©<fc5fttt«TK:*rt> 

l e d & s i» «ssmis»*«^-«c ^oastt^w* 
fwwji trpais*«i«>e> tiros. 

[000 3] 

[WJI#JSifc0<fc9i-r*»«J ±3BMsr. Zn, - , 
O ( 0 £ x £ 1 ) SBMbftUt. ZnO (I?{bffiSg) tctt 

«MgO (iMbvy*S">A) ©iiSJ:bx©iiJ)p«:# 
O. t 5 -BW4. -e©?c«>. 

M*. IS#a**©|fiLk*l84fc«>CC. MgZnOSM 
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^jj; o ft s z n o^aw*!^^* tr-ffr-^f-vmrn 

Jft»*<t»)«MB3-ttSIIMi*e). ritt/IBZ nO<fc9flt 
BJE3 tl-COS. L,#>LftJ&*6. MgZnOMMJ:*) 
flteRStlSZnOJR^^ajtfS^OWati. MOVP 
E (Metal Organic Vapour Phase Epitaxy) "&&l/< B 
MB E (Molecular Beam Epitaxy) &#fflOP>tlS#. 
*©SJiKa^iC*JorMg Z n OSffiMbBj©^^*** — 
§fl^T& Ztceblc. Z n O «fc 0 ft Sffi14Ji©*§llt4<KT 
10 £J3£. MSilt, ffitt»<fc»)»6ti4»*«ftO* 

t s «Bea*©«j(sai*j&»iwr s c 1 1 ft s . 

[0004] *SBB03i«, Me, Zn, - , OS?K 
ft^iOiiSZ n OSfi^Sf-fcis^t, rSttH 
*iSp a pMKrst^6c^f^, oorBiSfcfefi&rgffift 
m^^momit^^m- & c t t,c$> s . 

[0 00 5] 

Sfca&O^SRtfmii • $6m] ±lBI$gI 

te&Vt'^v KJB«fc0ftS«flB^^;U'sf i l3«ji{C*jO 
r. ffliB*S1*UIB. I I i£5c?SI£ ZniU VI Wotm 
*Oi, SeSfcttTeiUcI I - V I mik&mtm 
#J:«)JURS3ti. flfcfr. «T8Bd'9» FJB«. Mg, Zn 

, . , o itctcL. o i ) mmitmzvBmzti 
rftsc4*i#®frs. 

[0 00 6] Mg Z n oatf tftJ: 9 64 f^Kf a 
SZnOI^SM^Kisl^, ZnOctOrSttd 
Z n 0©^*> K+> s> 
30 3. 2 5 e Vr&S/c&. ^feB3lfe&CifiOfc©£ft 

-i-rS/c«t>fcB. ZnOy£tt»{C*fL.r^F*eg5*SSj!ja 
U ^S|sfi!gJ*»{4«r^3-tt S#\ ZnOiO^Fft 
7-x*;i/^-©<go z n 0%£<*<fc-rSil.§l{b^M£ 
«*J:0ffittJB*»^rS^«J*S. 
[0 00 7] iS^bt:^*©»fel%*4»S/c*K:B. ft 
ffit©±fB«ll$s&fF*«*, *orSttJl©JSSft43cS 
3-t*S^S^4>S„ ZnO*i«:iUcZnOlS*i» 
i0ftSr£14]l©teBl I tt ; &^3l±S/cfe(cB. MOV 
40 PE^KMBEiK, ZnOS^MifM 
^ + ;l/fiSft3#rffii4»*8l)B3-ttSR«c. ®JK:X»£ 

t^tcfflisij-rs^rajaifts. 02 b, Mgznoi 

MWt4. SiStli, HJRM-T-Bi^JiJST- (Zn 
-ft>ifcBMg -(^» Hi*5cfA^|fiJ(C?ci:Ka)l 
5tiSff$ift->r*j«3, H3«:m-rJ;5K. c#*5@/? 

[0 00 8] L*^ft*56*#6Hj(cfcOTB. ffittJl 
50 4. I IJ5OT**Zn (SIS) iU VIJ^tc^^O 



3 

i, Se SfcKTe (f-Jlfr) it, 

fc i i - v i mt&is&mtt (±tez n o^^ao 
oMsns©?, Kcisj^r&s. 

XStltc SefeKttTe *s^*fi«J £ L T flH >fc*fr£ 
tt» Zn-Se*t4>l,<tt. Zn-TePZnOif) 
«(r»^KW«Wlitt*B(aW-4i*A6n4©'C. Z 

[ O O 0 9 ] * fc. *§m<DZ n OJR^Wft J: 0 ff^S 3 

S e feb< «Te^^iLr-C«^< . ZnOSe 
#SSt>l/< »ZnOTetta4l,»ofclSfi*i^A3» 
^. ZnOSefe B B te,tc;ZnOTeMf a iiK, Zn 

**M»iS{4*^»£?-SZn-Se#fel,<ttZ 
n - T e »©^lSE«:|Hfl»J* <9 . *©B*&"C8#S«*© 
ftJ:!2ttfflr«e ZnOSeM H a 3 feL<« 
Z n 0TeMS*i^t5^> K%«aot:»*3-ttS 

[0010] ±IB0fcS e feL/< BTe^tiZnOf 

+ yyx^l^-CDA^&Mg, Zn, - , O (O^x 

. - . O <0£x£ 1 ) §?^b^«, MgOSHitx© 

*<Dtcit>. MgOiUiJ:bx#A#<&.5 
£ . * ? 5- FJf + U 

BH£&f3. ^fCCZ nO*sy> K-^-CnM-C*.S/c«t> 
K, pit t 'J 74 K - pi? 7 f K 

BT , «B»<i:&S 0 L&Lte&b. ZnOi^S 

i^tcZnO^O^^ 7"i^;U+*-*i<gl-\ S 

efeKBTe *#tf Z n 0*#aW*J: 0 ffittStt^Jg 
Sn^-C, >7»F1%, ZnOtKBMgOIS 
J£x*fi<MW.fcMg,, Zn. - , OiKWOifiS 

[0 0 1 1] ?§ttJf#ZnOS e*S^feL< tiZ nOT 
e*SJ|cfcip&-5>it^. ZnOSefe a a tl><WZnOT 
e*Sg«> OWSSe, T e ©Jts£jWA# < &S«C 
SfC>. •f-O-'O K=¥> 7'x^^^--«/In^ < as© 

e$6#{C«0fc;O K*> ? 2.52 
~3. 15eV©ilT*l Mxlf, ZnOS eJ&Hi 
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CCfeWSOiS e©it^£6 1 :3 9CC, ZnOTeg 
■H«::teWSO£Te©J:b^£8 1 : 1 9Kt5Cit. 
ifcK*felBfc«caLfc**:©/<> K^f v 7x.*)Ud? 
-3. 15eVit5Ci)(|i-Ct5. ZnO©A*>^ 
•fr^x*^-^ 3. 25eVW50t, ffitt® 

nOJ:0*^? K»**«Tac£*JliJIB£&&. C© 

JrMC ZnOi»)i'7-; KJgfcflffiR-r-SCir, 

* KBte<£tfffi1^£ZnOi&£TSC£#-C#. K 

-era a < . *»4M g *ffiffl-r S C £#a < a 0 h 
1«1"5Z n O S egSfe I < IJZ n OT efe B a K 

fews, o&c*j-rsse. Te©Jt^*ias-r-s<t-c. 

20 Jt^'M < a£©T\ *7 y KB«Z n O <fc 

[ 0 0 l 3 ] ^(C^B^cDZ n 0***f*«**T-{c*» 
W£r£f£B«> ZnOiOfSSStlSil^K, ZnS 
efel/<«ZnTe J:0»JSR3tiSMB*«. BAEfrftJC 

[0 0 14] ZnOI^Mxt^ + VtMSJt 
-CiSSB*JI5fiWSISL *©*S»«-tt«*fc«*l»*»«: 

»*.s*»«:i@Hu KsR^ai/fc-^-r Mcnurcft&s 

eiKBTe^iAtSCi-C, r§ttB©^tt*iffi 

SefcKBTe *^tf Z n OJMSWttJ: ») ai.#B<t 

O-CCJ, ^Sffil^ZnOiO^SnSiBtpw:. 

(*. r£ttH©l^JlJ^T©M^I-C. ZnSe^K 

BZnTe ^HJ® £ L> r^JfS n/c^-Jl^ji <!: L XB&L 

£C£#nJfiE£&£©-C. IHI{?aLfct-f htcSet 
40 0<«Te**AS-»*«l**-JBW*«:-r*C636»"C 

n. Zn-SeMfcKBZn-TeMoM. */c« 
Z n O S e mikb KttZnOT e*SS©^fiR«i^*SiS 

ZnSefcKBZnTeiCJo/tiiife^l 
iWBfiJJ 3 ft & C <t 4fflI*lJ-r SCiT. #N^©ittB^ffi 

as. B ?JJi*rSttB©-^BJ:'J/h3(,»1fflg^ 
£ L tcm-&. SefeKBTe Ai^^flit ^ h ICig A 
50 Sn-T. ^*tBj£Lr#fHl-rSC£4«I*lI-rSC£*ST 
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[0015] jjzLittmm'pK.ft*tisti2>wm<i>&m 

imm*Bf&? £ Z n O S e *S B ^ 4> L < « Z n O T e 
J|CDOk:#hr-&S e, Te©it*iCJ:9«ejlliR3tt-5 

[0016] 

<DX&Z. 01 (a) (C^-Tct^tc. »«l±fc. Zn 
0^'>7tI2, nIMgZnOSHkfl3, ZnO 
£¥a?ttr§ffii4. £6KpMMgZnOMi&{b^JI5 
£ . if^i/t ;l>j£gf£(c J; 0 tS-7-^^.««c xmm 
^t^CiT, ^"/^T-a^CD^JlgPl O^lfM? 

■rs) 4«. i iijci^znii,. vi m^mzo 

£, S e S fcH T e i IfcZ n Ol^ift J: 0 MS n 
01 (a) «:*Jt,>T. ?Stt)a4{i^)iiUr«J5S$ 

hi (b) «, r§ffii4£, zno^jfetp 

(C, ZnS efeL<«ZnTe<fc0^-S§iJll7/&5 > rStt 

[0 0 1 7 ] 0 1 (a) (OKfJc^C, r§t!feJi4£. S 
e t < ttT e ^tf Z n OS*i(*J: i 

*m\-?&Zt&aimttj;K), ±aL/c<fc^.(CrS14J14 

i^^K®Gfcfe©£^£C 01 
(b) JC^-Ti^iC, ZnOii6tfi(C, ZnSefeL 
<ttZnTe<fcf)ft5ai7 4^»Wic^» 3 tirfc^d 
filiii-rSCi-C. «A3tx^Se^O<«Te<t*ifi 
S©Zni©tt^tt?riSto-SC:<!:*5r#-5. 01 (b) 

mat ^xmm?i><D*mm?z>tc&^ mmmz 1 <t 
")'b2<Lri>£iK ttc mmimmmmt, sift 

[ o o i 8 ] 0 i fcfcw^ss 1 1 lx. rnitm^ m 
{br^s-^A, Stfbtfy^A, Mbvy^i^^A. g 
itrtWA. ^br^s-'i'A, i";n> s ^-fbs^'jn 
>. fflMbtfD^A. ^>y-5A • xx^&fb^&si* 

ffi.<Dmm± OXte, Ji(T©<i: 5 &*>©-?&&. MgZn 
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m s n & #HM^n £ k^/i-t-b £ a> *> a •& ^ * is® 

Tii&tC, Syv^ a e B ^iS^iB?iJ©Cffi ( (000 1 ) 

ffi) ^aMi-r-s^b^^sssi^^ci*^ m 
^Ttei&JittwJIJff&fSTfcJaSP i o£f#£±rw#re£> 

-So C©J: ; 5fcCK{b!B)mM B 3 a «e<!:L-Cp!l^ti37>^ 

AS9«j*£^ir£gMb^#&i3, ^©s^Jittift&w 

10 i ITt 7 7 7«S?:f C i C i A5T$ ^„ 

[ 0 0 1 9 ] 0 1 (CteWSZ nOA'^712 ©Jf5J& 
ti, xt-£*i^;U/&g&k:J:0 ZnO&JI£SB£ti- 
T&J:!,^, ZnS, ZnSeJfcBZnTeffl^- 

H^T-CI^Ma-r -5 C £ X Z n O r< v V r B 2 £ "T £ C 
£i>oimx$>2>. 

[0 02 0] lUCWSnSMgZnOSSIt 
«!12 (feTF. ^CnMMgZnOjl2<bfeia-r€>) fC 
«, nlF^OF tbXB. Al, Ga, ln©lf 
20 X«2S«±*^W$*T.S 0 I I IS5OT3R-C&&B, A 
1 , Ga. Inli, I iMjiMXfo&Mg . Zn7cjg£ 

S. niMgZnOIZWiaS^il, ZnTtsfi© 
-Y*>¥!IK:iSt,>Ga£, nl K —-''»> r £ L"Cjl!R"3" 

[0021] ffe^ piMgZn ommitmms <« 

T. #KpSMgZnO)l5itl21-5) tc{i t pIK 
-A>FibrLi, Na, Cu, N, P, As, A 
l. Ga, ln01fX»2itl±*'M3n5. life 
30 TcSfi-C&SL i , Nafi, I lWijcmx$>2>Mg. Zn 
if-fh^g^U. VJStc*-C*SN, P. As tt, VI 

f>yTpS^i($TjifcSot, Cu4K-t'>^C 
uO>&^(S-r-SCiCC«fc0, CulipIKwOhiU 
ratfe-TSCiJCftS. */c, Al, Ga, In. Li 

StJIiCff -SCi^-cgtSo 3^(C. pSMgZnO!5 
©feStt*#«Lr. Zn4>L<«07clSfc^^>^a 
40 WsNi, Ga, AlMInO-iXB2aH±, 

[0022 ] 01 (a) tC*-rS-®©xf^ + ~>-t-JUR£ 
MOVPES4>b<«MBE^«:-C^gS#€.C;<f: 

fls» m t ftSMTmrnftm t vwn* mw t -r s j*n© 

M B E tcftl*. #H7C9IUE^«« W«^eM £ UE£JHtc 
^^^•jS^H^if 5MOMB E (Metal Organic Mole 
cular Beam Epitaxy) . ^MjtMf^m^WiWt 
S7n*^iS ; &^i*<t^-S*'Xy-XMB E, #H7c3R 
50 RS»»*»B«#HiO*^K3c«fiS^jB*aM*iTr4{b 



?t-Alt'$*i' (CBE (Chemical Beam Epi tax 
V) ) «til/t^tf„ 

[0 02 3] 11 (b) KStZnOii6B, ±IBi 
[3M§©x + ->Uj&g£&CTflJ(i£-f £ c i#-c* 

^W^Z nSeil<«ZnTeJ:0 &£§IJI17 
B, ALE (Atomic Layer Epitaxy) &&CJ:9, MM 7 

fc. Pv^^©*S^P^TSC<fC. HJJ17©«Jg 10 

i J: d /hs < t -5 c -s. 

[0024] &m<D^jmt LX&XVJ: *> ft4>©*fli 

®{btt{b£%#x©ff*-e{£i!6-f&c 
<fc*5. ^t-sw^iii©jfle[CDSj£;*«i«i-r-ssi* 

(CfcC^TMSSLC^ UttffJiCB, N 2 O. NO, N 
0 2 . COtt£. JfcSOBBMrCtt. N 2 O (ffi^fb^ 

S ej2S#X : H 2 S e&£'. 

T e W^Ts : H 2 T e &£"„ 20 

• ZniS (^JllSfl'JH) : i^?;UffiiS (DMZ 
n) ,^x^;UffiiS (DE Z n) 

• MgS (^HfS^iKO #X : Mi/l'D'O^yii 
Avn^'JA (Cp 2 Mg) &£*. 

[0 02 5] pSFwOhiU, Al, GaMI 

• A l8§i#X ; r ';^^;UTJb5-^A (TMA 1 ) , 

r •Ji?;l/7;l'S-'>A (TEA 1 ) ; 30 

• GaW#* ; r V jt?>\,*f<)yi» (TMGa) , h ') 
x-f-WWA (TEGa)&£; 

• I nMtf?. ; r 'jy^l-O^^A (TM I n) , r 
'Jif;W>yW (TE I n) &<b'. 
pSh'-^hiLT^JS^t (Ga) ii^CCN*^ 
JBStiSiJte. P^MgZnO)l©mtBfiSg^f^^^ 
«: » N «4 tt S . G a *£ ft 4 W«#JS *Xiifc 
«:«*&•*■*«»: 5 5. ^J56#4©t§t=,, MR 

£&£„ 40 
[0 02 6] nlF-'Ohilt, Al, GaSO'I 
n © 1 «X« 2 «£0:*aynrr SCiKiOnS+t'; 

[0027]MgZn OSIWt«»f**S»H«t>'r©« 

IMgZnO!3 ©J&RKgtl,TBg^»£»ffiWK: 
^i;S«"Cnfflfr*»i**t*c:<!:«>?I«'C. ffifiEJI 
4]Rtfp39Mff ZnOJi5*JifcB^4tte«fc»>fcM*# 50 
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ffl£U3K7*Ttf£ (Wit«l Otor rSiiitS) C 

&#«M»**Ttt 9 C t iC<fc «3 gfilfttc nS+fJ7 

WD I IliVI i££©J:b («*S I I /V 1 it) 4*S 

[0 02 8] ffc£. rSftl4SO t PlMgZnOI5 4 
l&B;?-fc»-£*§^, lOtorr (9. 8xl0 4 Pa) 

RW*©i)l^lW^*«t03tt*««:JI|llMr*. 
#f4©rStt@4 44l>(JpMM gZn OH 5 ^f#5C <fc 
tfTSS. C©*&£. J:0a*L<tt. (O. 

M3n5IM0 2 KlMfL 
rffl*Atl-5fe©<k-r5) &l 0 t o r r (9. 8xl 
0 4 Pa) Jj(Jh<!:-r&©#i.=t<,>. S^CC, pSMgZn 
OB 5 p^MgZnO®5©iJlfr4 
<tfc£#*i^£ia*l»K*»r<*th iS{b£ffiiIT&C 

*©r. «3R5cSI»*tC«fcSJSttH4©l*ftttfiT*S 

[0029] W±© J: 5 K L-t 1 0 Qj&ftMfe 

/cfg. a 4 ©«5*® Kijrr J: 5 K , I n <fc *5 & £ p it 
fill. AuiOttSnSWil 2*JBRS'r*i4*> 

c t ic j: k> z n om^mwmtm+znz c £#t* 

2>. TfemtHLB, ££L-Tp§3MgZnOH5fflrJ#>6?T 
5C£K&£. S4t», p§?H@l 1O*AM*0>6 
B3fcBXf±JC-#s-Ci*& Incest). I35(c^fj;^icr£ffil4 
MpSMsZ nO150- U*7* hVVfvy -<- 

mcjiKi-m&iiLx. -ois^j* ■ xxmtm < i t 

O) «*>6tt4a9i«S2 3*01sWS-*. »^©P 
MMgZnO)15±(CB^iimfi2 2^jfmL, «© 

1f7 7-f7ll2U£feK^^>mBZn 
0**«*l63iaR^*«»6ti4. C©JS^, #BHBtt. 

LTM^t7 r -Y 7SS 1 0 fflH*>e,tf ft 5 C £ K 

CHiBOWWilttll] 

[01] *J%hj©Z n 0^*^*^^©-*J!i^Si 

[0 2] M g Z n OfiftWr^M^tM. 
[03] M g Z n OllfttlC^i ^ * > itf^ t 

[04 ] *?m<DZ n 0^¥^tt#6*^©-^ffi^JiS 

[ 0 5 ] 0 4 km < -tts»fiR»iB* w-r mmmmmw 
0. 

[^#©i^H«] 



3 n^MsZnOSSBWMMS 

4 ZnO»*IWSffli 

5 piMgZm 



(6) 

* 6 Z n Oil 

* i o 9&tm» 
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[01 ] 



[02] 



(a) 



p iiM gzn ow&ittom 5 



niM g z n ommtmm 3 




(b) 



ZnO±f6^ 




MJB7 



[03] 



[04] 



pSMg Z nOfi 5 



nSMgZnOJ!3 



nl@il 2 



[05] 



plBMgZnOa5 



I TOtffi2 3 



niMgZnOS3 



ZnO/<y77l2 



f7r^r«S2 1 



MgZnOSK 



o o o c:L 



o c:-*;"o o 



ctt^ifij 



o o o o 
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7u> h^-i><Dmz 

F 2 — 5F041 AA40 CA04 CA41 CA43 CA46 

CA65 CA66 CA74 CA76 CA77 
CA82 CA83 CA88 
5F045 AA04 AA05 AA15 AB22 AC01 
AC08 AC09 AC11 AF02 AF03 
AF06 AF07 AF09 AF13 BB08 
BB12 CA11 DA 5 3 DA63 



